Congenital heart disease and aortic arch variants associated with mutation in PHOX2B.
Congenital central hypoventilation syndrome (CCHS, OMIM 209880) is a rare autosomal dominant disorder caused by mutation in PHOX2B that manifests as a consequence of abnormal neural crest cell migration during embryogenesis. Unlike other neurocristopathies, however, its impact on the cardiovascular system has not been previously assessed. This study was an effort to characterize the association between congenital heart disease (CHD) and mutations in PHOX2B in patients with CCHS. A retrospective review of patients with CCHS in conjunction with functional analysis of PHOX2B mutations associated with CHD was performed. To substantiate functional implications of identified variants, we conducted protein structure analyses and in silico mutagenesis were conducted. The prevalence of CHD among patients with CCHS was significantly greater (30%; p < 0.001) than that of the current estimated prevalence of CHD. The majority of patients had anomalies involving the proximal aortic arch and/or proximal coronary arteries. Variants associated with CHD in this cohort appear to disrupt DNA binding of PHOX2B via alteration of its homeobox domain. This is the first report of an association between CHD and mutation in PHOX2B. Results are highly suggestive that alteration or elimination of the homeobox domain conveys significant risk for associated CHD or aortic arch variation.